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Abstract We investigated the effects of ultrasound at the frequency of 1 M血 onthe adhesive property of HeLa cells 
which are typical cancer cels, and on the production of hydroxyl radicals in the HeLa cels. These cells are suitable for 
observation under microscope since they easily adhere to petri dish. The limiting amplitudes of ultrasonic pressure over 
which the cells were detached were determined in a continuous-wave mode and pulsed-wave mode with the duty ratio of 1: 10 
in phosphate buffered saline solution. In the case of continuous-wave mode, the cells were detached above the pressure of0.26 
MPa and 0.56 MPa in the air-saturated solution and in the degassed solution, respectively. To examine this difference in the 
limiting pressure amplitude, we evaluated the production of hydroxyl radicals by KI colorimetric procedure. The quantities 
of the hydroxyl radicals in the degassed solution and in the air-saturated solution. were approximately equal. This result 
indicates that hydroxyl radicals are not the major cause of the cel detachment. The number of cavitation bubbles is 
considerably large in air-saturated solution and bubbles existing near solid boundary may produce jet impact to the cels. 
To study the production of hydroxyl radicals in HeLa cels, we employed aminophenyl fluorescein which reacts with 
hydroxyl radicals and emits light of 515 nm after exciting with light of 488 nm. We observed fluorescence from the cells 
under microscope after the ultrasound at the pressure of 0.56 MPa was irradiated in degassed solution. If the fluorescence 
comes from inside of the cels, we can say that hydroxyl radicals are produced inside of the cels. However, we need to check 
that the fluorescence does not come from the surface of the cells where aminophenyl fluorescein may be adsorbed. 



















































































細胞の大きさは 19から 72μ mで、平均 45.5士







75 μ s(50波）以上から約 0.35MPa以上で剥がれ
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Fig. I Threshold amplitude of detachment of HeLa 
cells as a function of ultrasonic duration time at 1 MHz. 
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Fig.3 Ratio of the number of living and dead cells 
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Fig.2 Ratio of the number of living and dead cells 
treated with Trypsin EDTA. 
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Fig.4 FITC fluorescence intensities 
(Excitation wavelength is 488 nm) for HeLa cells treated 
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Fig.5 PI fl uorescence intensities at 620 nm 
(Excitation wavelength is 488 nm) for HeLa cells treated 
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Fig.6 Absorbance of KI3 ・,a measure of production of 
hydroxyl radicals, as a function of the irradiation time. 
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Fig. 7 Fluorescence intensity of APF activated by 






































Fig.8 Phase-contrast image (i) and fluorescence 
images of HeLa cells with aminophenyl fluorescein before 
(ii)and after (iii) ultrasound irradiation. 
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